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<212> DNA 
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<400> 1 

aagcttaatt gggggccaag tagacagcag gacattcagt gtgccttgtt tcctttgtct 60 
tttggctcca ggtatcagca agccaaacaa aggcccctca tctaagctgt gttcttcagg 120 
cctacctcca gcgcccagaa tgagcctatt ggcccccaca gctctcagga gcaagagtga 180 
tgtacaggac attgtgagca agaagtgggt gctgcaaact gcataacccc cctcctaccg 240 
gcaagacacc gagtgctcac acagagctta ctcgtaggac ttgccagctg gttaagacac 300 
accctgccat tttctctaac aagcaggagt tcagttcagt tcacagggat ggggtgggac 360 
caggatggcc actttgatca catgggaggg gcgtggtgtt gtgcagttag gaacaaagtc 420 
tccccctatt taagtccagc gctctgtgct ttagttgatc cctggtgtct cgtgtctttg 480 
tctgctgctg tcccgccacc agccccagcc atgcagggac cctgggtgct gctgctgctg 540 
ggcctcaggc tacagctgtc ccttagtgtc attccaggta atgaggctcc ttccaatgaa 600 
caccccattc ccacccatgg acccttcatg ctgacccttc ctctgctatt cccttggcca 660 
gtggaggagg agaacccggc cttctggaac aagaaggcag ccgaggccct ggatgctgcc 720 
aagaagctgc agcccattca gacatcagct aagaacctca tcatcttcct gggtgacggt 780 
gagtgtgtga gcgaggcctg ccaccctggg gcccttgtac tccaagtacc cagggccact 840 
ggtgggtacg gacaggcctc agggttcagt cctgacgagg ttctgctcct tcaggaatgg 900 
gggtaccaac agtgacagcc accaggatcc taaagggaca gttggaaggt catctaggac 960 
ctgagacacc cctagccatg gaccgcttcc catatatggc tctgtccaag gtgagttctt 1020 
agccacatct gaaatgactg atgggatcca gggcaaggga ggcagagagg ctcgggtgaa 1080 
gaaataaatg tctgctttga gcccagttgg ggtgtctctg tccccagaca tacagtgtgg 1140 
acagacaggt tccagacagt gcaagcacgg ccaccgccta cctgtgtggg gtcaagacca 1200 
actacaagac catcggcttg agtgcagccg cgagattcga ccagtgcaac accacatttg 1260 
gcaatgaggt cttctcagtg atgtaccgtg ccaagaaagc aggtgagttg gagccaggct 1320 
cagctatggg gggcaagcct aggggactgg atgtctcacc ctgacctttg ccgtcttcag 1380 
gaaaatccgt aggtgtggtg accaccacca gagtgcagca cgcctctccc tcgggcacat 1440 
atgttcacac agtgaaccgc aattggtatg gggatgctga catgcctgcc tctgcgctgc 1500 
gggaaggttg caaggacatt gctacacaac tcatctccaa catggacatt aatgtaagga 1560 
taagcatgtc aaagggagag ggtaagggga gggagaggag gagaaggagg gggagggagg 1620 
gggaggtcag gggggtcaag gggggaaggg gtggtcccag gcaaaccttg tagactgaac 1680 
tccctggatc ttctggggtc tttgagggcc gggtagttca gttcccacat acctggtgag 1740 
gagctaggga ctggcaggaa aaggaggcag aagacaacct aaagttcacc ttccttcatc 1800 
ctctctgacc acaggtgatc cttggtgggg ggcgaaaata catgtttcct gctggaaccc 1860 
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cagaccccga 
tggtgcagga 
ggagaccagg 
atgt t tggaa 
tgggtaatgg 
gtgtatatat 
tttgtacctc 
tgatggaccc 
ccaaaggc t t 
aatggacagg 
caccatc tgg 
gagagggcca 
tcccatgtct 
gggaacagtg 
ctgtaaaatg 
gccaggcaaa 
tcccccatgc 
tgtatggcaa 
aaagcagtga 
agtcctc tec 
tgtgccggtg 
gcaggcgcac 
tgeagge tgc 
gaccaccacg 
aaccaccccg 
ggcgctgctg 
agcacatcta 
cc tcagtgc t 
tgctactggc 
ggcac tcaca 
c t tc tcccca 
c ttttgeect 
accaaacatg 
gtacccagga 
tetaatctge 
agttc ttcct 
ccaacccaca 
ggagattcaa 
tctgaactga 
aataataaaa 
aaccagagcc 
ctcc tcccc t 
agcccaagct 
tttaagtgtg 
gtgtctggag 
gacagccagc 
tgctaatccc 
gagggtggct 
agaac tttaa 
tactttttct 
atggggggtg 
cctaaccatc 
cccctgtcta 
gtgtt tctca 
aacacac t tt 
aatct tgatt 
tcaat teegg 
gttaacaaag 



gtatccaaat 
atggc tgtca 
gaagggcttt 
tcgtgaacaa 
ccccacac 1 1 
gtaccgtgac 
aggectcttt 
ate tctgaag 
ttatctct tt 
gacaggctca 
gcacagctta 
gecage tcac 
tctcc tttgg 
gcaggc tgtc 
gacagaaatg 
aggeggggge 
agggctggct 
cggcccaggc 
gtgcggtggg 
cttaacatct 
aagteggaga 
ttggtgcacg 
ctggagccct 
acaacccgcc 
gtccataaca 
geeggaatge 
ggctccaccc 
ccctgcat tc 
c tea tgtc ta 
aaggecaate 
ggcagcatga 
catccatcag 
cacctgccca 
ctaaggcaca 
tggcaggtgg 
cgatgtctct 
gagegaagat 
agagc tgtac 
gaaaagtccc 
gaatgtattc 
tagtgcctgc 
cccctctcct 
ggcctcaaat 
agccacactc 
cactgagttc 
tgagcaagat 
ccacccccca 
gggacagagg 
aatccatggc 
attgeaggaa 
ggaatgggtg 
tetgacttge 
acctgcccaa 
gtaagttttg 
gctcccacta 
taacactgtg 
att ttagtgg 
ctt 



gatgetaatg 
aagcaccagg 
gaacct tacc 
ctcattcaga 
cc tgcac tgg 
cccac tgeca 
gagee tgtag 
gatatgacag 
gtggagggtg 
agctcactgg 
tc tggcgctg 
tagtgaaege 
tggctacaca 
aat taegtae 
gcacctgcct 
tegtc taagc 
cccctcaatg 
tatgtcggta 
gtggcttgcc 
tgtccc tacc 
cccacggcgg 
gggtgcagga 
acaccgactg 
agaccaccat 
gcgccagaag 
tgatgetact 
actaggtccc 
tccc tgcggg 
gece tacc t t 
acc tctgagc 
ccaccaaggc 
cccctagaaa 
t tggcact tc 
agagaacaca 
caaggctacg 
ggaccagc tc 
tctgaaatcg 
cccaccccac 
taac ttccca 
aatacaatag 
taggaaegtg 
cctccctct t 
ttatgacagt 
ctagcatctt 
agatggggga 
cctgaatgag 
ggecagegat 
atgeaaaget 
agtgtggtca 
atatgeaate 
ttagatatag 
at tggaactt 
tgaggacatt 
caacactaca 
gtaatattag 
aaacatcaat 
c tgtcgagaa 



agactggaac 
tgaccgac tg 
agt tgc t tat 
aggeccagga 
tacacctcac 
agcttggtgg 
acacaaaat t 
agaeggcegt 
agtc tccaag 
ct tec tgcag 
actgaggc tg 
gacactctga 
cttcgaggga 
agaatacttc 
tgtggggatc 
atcat tcttg 
etctggaegg 
caggggaaag 
tgaaggtegg 
aggtggctca 
ggaggacgtg 
gcagaactac 
egget tggca 
caccaccacc 
cc tgggecca 
actaggggct 
acgccctcac 
ctctacccca 
gcat tgeage 
tagcagecag 
c t tggacctc 
aagataggat 
ctccgagctt 
gagagaggct 
gtgctgggta 
cacattcaaa 
ttcagccctt 
tctcaggtca 
ggtctgeatt 
caatagtcat 
ctctgccact 
ctcct tcccc 
ccacttgcta 
agtaggacct 
ggggtaatag 
gtgaaggect 
cagctggaag 
ggagctgcaa 
caagcett tg 
ttttcccctt 
gagctggtca 
ggtggagcac 
tgaaggaat t 
aatttatctg 
gaagat tgaa 
tcgaaatctt 
aatatgggag 



cagat tggat 
cagaatatta 
gtccctctag 
teegtcagtg 
atggcaacca 
tcaccagtat 
tgatat tcaa 
gaaagtgcta 
c tcccatgga 
ggggccgaat 
tgatgttcga 
ccatagtcac 
cctccatct t 
tgagecateg 
tagcaacgac 
gcaggaaaaa 
caagccctac 
acccaacgtc 
gtagaggtga 
tcgtaccgca 
gegatatteg 
atcgcgcacg 
ccccc tgcag 
accaccacca 
gccaccgccc 
ectgeggagt 
c tggtccttc 
ggatcctctc 
t tccaggt tc 
cctcagaccc 
ccggggcaat 
cccgcaataa 
gaatccatct 
gtcttcccac 
ccctagccag 
accatcatgg 
tcatgtctat 
tctcaggt tg 
cccctgggga 
t ttct tt t tc 
gatccatagc 
tcctcctcct 
cagtc tccca 
t tgcagaagg 
tggagectea 
gagccaacac 
gt tgeaaega 
ggagctgtgg 
aataagaatt 
ttttcctgtt 
gecagagggg 
caccccagta 
aegtaaaggt 
tacat ttatg 
tatgeatect 
ggctctcgga 
ctgaatggaa 



ggcaggaatc 
g tgatacagt 
ggatcccag t 
acatacc tea 
c tgatcctct 
atattttggt 
cgagatcccc 
agcaggaacc 
aagaggggac 
cgaccgtggt 
c ttagecate 
tgc tgaccac 
eggtaggtte 
ttttctctgt 
tgaaccactg 
gtgtccctc t 
acc tccatcc 
accgccgc tg 
c tcagatcag 
ggcaggctgc 
cgcgtggccc 
tcatggcctc 
atgaaageca 
ccaccaccac 
cgc tggct ct 
cctaaactcc 
ccttccctga 
tctgtctttc 
ctcc taccca 
cacagagt ta 
ceggae tc tc 
tt tgtggagg 
tacaggctct 
tactcc tegg 
cct t tgacat 
ctcagccata 
tgcccagcta 
cacc taaatt 
gagtcaagtc 
ttcggctcaa 
cccatatcat 
atgactctgt 
gatgetggat 
aaagcctgaa 
gt tggagaga 
cacacagcag 
ctgggtcaga 
gaggagagga 
caggacgtgg 
ttttttttcc 
agatgeagae 
tagttct tgg 
ggat taagct 
aaggtacaaa 
tat t tgc taa 
gtagt t tat t 
aaaggecate 



1920 
1930 
2040 
2100 
2160 
2 2 2 0 
2 2 8 0 
2340 
2400 
2460 
2 52 0 
2580 
2640 
2700 

2 7 6 0 
2320 
2330 
2940 

3 0 0 0 
30 60 
3 12 0 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3 6 0 0 
3660 
3720 
3780 
3840 
3900 
3960 
4020 
4080 
4140 
4200 
4260 
4320 
4380 
4440 
4500 
4560 
4620 
4680 
4740 
4800 
4860 
492 0 
4980 
5040 
5100 
5160 
5220 
5280 
5293 



<210> 2 
<211> 559 
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<212> PRT 

<213> Mus musculus 



<400> 2 

Met Gin Gly Pro 
I 

Ser Leu Ser Val 
20 

Lys Lys Ala Ala 
35 

Gin Thr Ser Ala 
50 

Val Pro Thr Val 
65 

His Leu Gly Pro 

Ala Leu Ser Lys 
100 

Ser Thr Ala Thr 
115 

lie Gly Leu Ser 
130 

Gly Asn Glu Val 
145 

Ser Val Gly Val 

Gly Thr Tyr Val 
180 

Met Pro Ala Ser 
195 

Leu lie Ser Asn 
210 

Tyr Met Phe Pro 
225 

Asn Glu Thr Gly 

Leu Ser Lys His 
260 

lie Gin Lys Ala 
275 

Glu Pro Val Asp 
290 

Pro Ser Leu Lys 
305 

Asn Pro Lys Gly 

Gly His His Leu 
340 

Phe Asp Leu Ala 
355 

Thr Leu Thr lie 
370 

Gly Tyr Thr Leu 
385 

Ala Leu Asp Gly 

Gly Tyr Val Gly 
420 

Ser Gly Ser Ser 
435 

Thr His Gly Gly 



Trp Val Leu Leu 
5 

lie Pro Val Glu 

Glu Ala Leu Asp 
40 

Lys Asn Leu lie 
55 

Thr Ala Thr Arg 
70 

Glu Thr Pro Leu 
85 

Thr Tyr Ser Val 

Ala Tyr Leu Cys 
120 

Ala Ala Ala Arg 
135 

Phe Ser Val Met 
150 

Val Thr Thr Thr 
165 

His Thr Val Asn 

Ala Leu Arg Glu 
200 

Met Asp lie Asn 
215 

Ala Gly Thr Pro 
230 

Thr Arg Leu Asp 
245 

Gin Gly Ser Gin 

Gin Asp Pro Ser 
280 

Thr Lys Phe Asp 
295 

Asp Met Thr Glu 
310 

Phe Tyr Leu Phe 
325 

Gly Thr Ala Tyr 

lie Glu Arg Ala 
360 

Val Thr Ala Asp 
375 

Arg Gly Thr Ser 
390 

Lys Pro Tyr Thr 
405 

Thr Gly Glu Arg 

Tyr Arg Arg Gin 
440 

Glu Asp Val Ala 



Leu Leu Gly Leu 
10 

Glu Glu Asn Pro 
25 

Ala Ala Lys Lys 

lie Phe Leu Gly 
60 

lie Leu Lys Gly 
75 

Ala Met Asp Arg 
90 

Asp Arg Gin Val 
105 

Gly Val Lys Thr 

Phe Asp Gin Cys 
140 

Tyr Arg Ala Lys 
155 

Arg Val Gin His 
170 

Arg Asn Trp Tyr 
185 

Gly Cys Lys Asp 

Val lie Leu Gly 
220 

Asp Pro Glu Tyr 
235 

Gly Arg Asn Leu 
250 

Tyr Val Trp Asn 
265 

Val Thr Tyr Leu 

lie Gin Arg Asp 
300 

Thr Ala Val Lys 
315 

Val Glu Gly Gly 
330 

Leu Ala Leu Thr 
345 

Ser Gin Leu Thr 

His Ser His Val 
380 

lie Phe Gly Leu 
395 

Ser lie Leu Tyr 
410 

Pro Asn Val Thr 
425 

Ala Ala Val Pro 
lie Phe Ala Arg 



Arg Leu Gin Leu 
15 

Ala Phe Trp Asn 
30 

Leu Gin Pro lie 
45 

Asp Gly Met Gly 

Gin Leu Glu Gly 
80 

Phe Pro Tyr Met 
95 

Pro Asp Ser Ala 
110 

Asn Tyr Lys Thr 
125 

Asn Thr Thr Phe 

Lys Ala Gly Lys 
160 

Ala Ser Pro Ser 
175 

Gly Asp Ala Asp 
190 

lie Ala Thr Gin 
205 

Gly Gly Arg Lys 

Pro Asn Asp Ala 
240 

Val Gin Glu Trp 
255 

Arg Glu Gin Leu 
270 

Met Gly Leu Phe 
285 

Pro Leu Met Asp 

Val Leu Ser Arg 
320 

Arg lie Asp Arg 
335 

Glu Ala Val Met 
350 

Ser Glu Arg Asp 
365 

Phe Ser Phe Gly 

Ala Pro Leu Asn 
400 

Gly Asn Gly Pro 
415 

Ala Ala Glu Ser 
430 

Val Lys Ser Glu 
445 

Gly Pro Gin Ala 
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450 

His Leu Val His Gly 
465 

Ala Ser Ala Gly Cys 
485 

Pro Ala Asp Glu Ser 
500 

Thr Thr Thr Thr Thr 
515 

Ser Ala Arg Ser Leu 
530 

Leu Ala Gly Met Leu 
545 



455 

Val Gin Glu Gin Asn Tyr 
470 475 
Leu Glu Pro Tyr Thr Asp 
490 

Gin Thr Thr Thr Thr Thr 
505 

Thr Thr Thr Thr Thr Thr 
520 

Gly Pro Ala Thr Ala Pro 
535 

Met Leu Leu Leu Gly Ala 
550 555 



460 

lie Ala His Val Met 
480 

Cys Gly Leu Ala Pro 
495 

Arg Gin Thr Thr lie 
510 

Thr Pro Val His Asn 
525 

Leu Ala Leu Ala Leu 
540 

Pro Ala Glu Ser 



60 
120 



<210> 3 
<211> 200 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Targeting vector 
<400> 3 

cactttgatc catgggaggg gcgtggtgtt gtgcagttag gaacaaagtc tccccctatt 
taagtccagg cactctgtgc tttagttgat ccctggtgtc tcgtgtcttt gtctgctgct 
gtcccgccac cagccccagc catgcagggc acctgggtgc tgctgctgct gggcctcagg 180 
ctacagctgt cccttagtgt 200 

<210> 4 
<211> 200 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Targeting vector 
<400> 4 

gagaacccgg ccttctggaa caagaaggca gccgaggccc tggatgctgc caagaagctg 60 
cagcccattc agacatcagc taagaacctc atcatcttcc tgggcgacgg tgagtgtgtg 120 
agcgaggcct ggccaccctg gggcccttgt actccaagta cccagggcca ctggtgggta 180 
cggacaggcc tcagggttca 200 
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